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Fisheries invesitgations in Beaufort Lagoon, Arctic National Wildlife Refuge,
Alaska, 1985,

David W. Wiswar and Robin L. West. U.S. Fish and Wildlife Service, Fishery
Resources, Fairbanks, Alaska.

Abstract: Arctic char (Salvelinus alpinus), Arctic cisco (Coregonus
autumnalis), fourhorn sculpin (Myoxocephalus quadricornis) and Arctic flounder
(Liopsetta glacialis) were the major fish species captured by fyke nets in
Beaufort Lagoon, Alaska from July 7 to August 9, 1985,

Arctic char ranged from 68 to 817 mm fork length and exhibited a bi-modal
length frequency distribution. Juvenile char in the 151-200 mm length group
comprised 19% of those captured and measured. These were mostly age 3 year
smolts. Adult char between 400 and 500 mm comprised 30% of those captured and
measured. These lengths correspond to ages 6 to 9 years. Eighty percent of
the Arctic char were captured at the inside barrier island station. Most of
these were moving in a westerly direction. Two periods of char abundance were
observed. The first occurred in early July; 92% of the char were > 350 mm.
The second peak occurred after July 30. Forty-five percent of these char were
less than 350 mm fork length. In the 1985 sampling period 1,262 Arctic char
were tagged with Floy anchor tags. Recapture information is presented.

Arctic cisco ranged from 90 to 493 mm in length. Most (72%) were in the
length group 351 to 400 mm; which corresponds to ages 7-13 years. Ninety
percent of the Arctic cisco were captured at the inside barrier island station
and 70% of these fish were moving in a westerly direction. Peak movement of
cisco 1in Beaufort Lagoon occurred in early and mid-July. Arctic cisco
captured in Beaufort Lagoon were longer than those reported from the Prudhoe
Bay area.
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INTRODUCTION

Fisheries investigations were conducted 1in Beaufort Lagoon, Arctic National
Wildlife Refuge (ANWR) to determine use by anadromous and marine species. The
objectives were to determine relative abundance, distribution, movements, and
age and growth characteristics of the major fish species. The 1985 study was
conducted to supplement and assist the interpretation of data collected from
the area during the 1984 field season (West and Wiswar 1985). The major fish
species utilizing the lagoon include Arctic char (Salvelinus alpinus), Arctic
cisco (Coregonus autumnalis), fourhorn sculpin (Myoxocephalus quadricornis),
and Arctic flounder (Liopsetta glacialis).

These investigations are part of a series of fish and wildlife studies
provided for by the Alaska National Interest Lands Conservation Act (ANILCA)
in which a comprehensive and continuing inventory and assessment of the fish
and wildlife resources of the coastal plain was mandated.

STUDY AREA

Beaufort Lagoon (69°52'N, 142°15'W) 1is located approximately 60 km
southwest of Barter Island (Fig. 1). The lagoon borders the Arctic coastal
plain and 1is separated from the Beaufort Sea by a 1long, narrow barrier
island. The Aichilik and Egaksrak Rivers are major rivers flowing into the
lagoon. Traditional names for smaller embayments within Beaufort Lagoon are
Nuvagapak Lagoon on the west side of the Aichilik River delta and Egaksrak
Lagoon on the east. All sampling was confined to Nuvagapak Lagoon.

The nearshore waters are influenced by a northwesterly longshore current and
wind patterns associated with storms (Truett 1981). The entrances to Beaufort
Lagoon are near Angun Point and the Aichilik River delta. Beaufort Lagoon is
described as a limited exchange lagoon (Hachmeister and Vinelli 1984) where
the flow of nearshore waters is restricted from entering the lagoon by the
barrier islands.

Most of Beaufort Lagoon is covered with fast ice during the winter months,
The open water season usually runs from late June until September or October.
In June, snow melt runoff enters the lagoon from the rivers and accelerates
breakup in the lagoon. Waters inside the lagoon tend to be warmer and less
saline than offshore waters during the summer months due to the freshwater
intrusions being retained within the lagoon by the barrier islands.

The width of Beaufort Lagoon varies from 0.3 km. to approximately 2.0 km.
Water depths are up to 3.6 meters over an organic-mud substrate. The
shoreline of the barrier island is comprised of sand and small-size gravel.

METHODS
Sdampling was conducted from July 7 to August 9, 1985 at 3 of the locatioms
(Fig. 2). The stations were also sampled during the 1984 investigation (West
and Wiswar 1985) and included three habitat types: nearshore mainland (Sta.
2); mid-lagoon (Sta. 3); and inside barrier island (Sta. 4). At stations 2
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Figure 2.

Sampling stations, Beaufort Lagoon, Alaska, 1985. Stations 2
and 4 were fyke net stations operated July 7 to August 9;
station 3 was an experimental gillnet site fished July 22 - 29,
1985.



and 4, dual trap, directional fyke nets with 61 m (200 ft.) leads and 15.25 m
(50ft.) wings were employed. The leads extended perpendicularly from shore
and the traps set in water less than 1.2 m (4 ft.) deep. A 38.1 x 1.8 m (125
ft. X 6 ft.) monofilament experimental gill net with five panels of 12.7,
25.4, 38.1, 50.8, and 63.5 mm (0.5, 1.0, 1.5, 2.0 and 2.5 inch) bar mesh was
used at Station 3. The net was weighted and set near the bottom of the 3.6 m
deep water column., The gill net station was operated from July 22-29 only.

Access to Beaufort Lagoon was by chartered fixed-wing aircraft from Barter
Island. A Mark III Zodiak inflatable raft with a 15 hp outboard motor was
used to set and check nets. Nets were checked once daily except during
extremely poor weather conditioms.

Fork lengths of fish were measured to the nearest millimeter. Welghts of fish
were estimated to the nearest gram using Pesola spring scales with ranges of
0-250 g, 0-500 g and 0-2000 g. A coefficient of condition (K) was calculated
using the equation:

weight (g) X 102
length (mm) X 103

Numbered Floy FD-67 anchor tags were implanted in Arctic char and Arctic cisco
to aid in determining fish movements.

Arctic char ages were determined from otoliths. Otoliths were cleaned in a
solution of Photo-flo and read under reflected light or ground on 400 grit
sandpaper and read under transmitted light with a Bauch and Lomb dissecting
scope at 3-7 power. Arctic cisco scales were mounted on gummed cards and
pressed against acetate with a hydraulic press to form impressions.
Impressions were magnified (40 and 70x) with a Bell and Howell microfiche
reader to identify annuli. Arctic cisco otoliths were broken, burned and
coated with cedar wood oil. Annuli were counted under 10-70x magnificaton
with a Bausch and Lomb dissecting microscope.

Water temperature was measured with a standard centigrade stick thermometer.
Salinity was measured with a YSI model 33 T-S-C meter.

RESULTS and DISCUSSION

Nine species of fish were caught in Beaufort Lagoon (Table 1). Four specles
were anadromous: Arctic char, Arctic cisco, least cisco and rainbow smelt.
The four marine species found were fourhorn sculpin, Arctic flounder, saffron
cod and an unidentified species of eelpout. Arctic grayling was the only
freshwater species caught.

Arctic char were the most numerous fish caught, comprising 43% of the total
catch and 83% of the anadromous species caught. Fourhorn sculpin ranked
second in the catch (37%) and comprised 77% of the marine species caught.
These were followed by Arctic flounder and Arctic cisco at 10% and 8% of the
total catch, respectively. Arctic char and fourhorn sculpin were also the
most numerous fish caught in Beaufort Lagoon in 1984 (West and Wiswar 1985).



Table 1. Summary of fish species and numbers caught, Beaufort Lagoon,
July and August 1985.

Station 2 Station 3 Station 4
Speciles Fyke Net Gill Net Fyke Net Total
Arctic char
(Salvelinus alpinus) 433 1 1727 2161
Arctic cisco
(Coregonus autumnalis 41 26 341 408
Fourhorn sculpin
(Myoxocephalus quadricornis) 1487 4 365 1856
Arctic flounder
(Liopsetta glacialis) 453 0 68 521
Least cisco
(Coregonus sardinella) 18 0 2 20
Saffron cod
(Eleginus gracialis) 25 0 4 29
Eelpout
(Lycodes sp.) 0 0 7 7
Rainbow smelt
(Osmerus mordax) 0 0 1 1
Arctic grayling
(Thymallus arcticus) 1 _0 7 8
2458 31 2522 5011

Griffiths (1983) reported that Arctic char and Arctic cisco comprised only 7
and 8 % of the total fish caught in Beaufort Lagoon in 1982. Fourhorn sculpin
and Arctic flounder were the most numerous fish species caught in Beaufort
Lagoon that year representing 57 and 27 percent, respectively, of the total
number, This study was conducted only from July 25 to August 5, 1982 and
sampling stations differed from the 1984 and 1985 studies.

Arctic char

Eighty percent of the Arctic char captured in Beaufort Lagoon were taken at
the inside barrier island fyke net station (Sta. 4) (Fig. 2). Arctic char
moving in a westerly direction at this station accounted for 68% of the total
catch., Arctic char moving easterly at the nearshore mainland fyke net station
(Sta. 2) had the second highest capture rate with 15% of the total char
caught. Only 1 char was captured at the mid-lagoon station (Sta. 3) after
167.5 hrs. of gill net fishing.

In 1984 the inside barrier island fyke net station accounted for 88% of the
Arctic char captured utilizing the same location and methods (West and Wiswar
1985). The majority of those char (98%) were captured during July 24-30. The

mid-lagoon station (Sta. 3) was fished for 44.5 hours during July 25-27, 1984
and 89.5 hours during August 20-24, 1984 capturing only one Arctic char.



A total of 1,262 Arctic char were tagged in Beaufort Lagoon in 1985; of those
29 (2.3%) were recaptured within the lagoon during the summer sampling period.
In addition one char tagged in Beaufort Lagoon in 1984 was recaptured, two
char tagged at Fish Hole #2 on the Hulahula River in 1983, and two char tagged
by LGL near the Sagavanirktok River delta in 1982. Arctic char tagged at
Beaufort Lagoon in 1985 were also recaptured by subsistence fishermen at
Griffin Point (n=2) (Fig. 1) and Bernard Spit at Barter Island (n=3). A char
tagged in Beaufort Lagoon in August 1984 was also recaptured off Bernard Spit
in July 1985,

Based on recapture information use of the lagoon by char ranged from 1 to 33
days. This is assuming that those fish did not leave the lagoon between the
time of tagging and recapture. The mean time was 6.7 days between initial
tagging and recapture. Eight fish (28%) were recaptured 10 to 33 days after
being tagged.

Twenty—one char tagged moving westerly at the inside barrier island station
(Sta. 4) were recaptured within the lagoon. Of these, 13 (62%) were
recaptured at the initial tagging site, 6 (29%) were recaptured while moving
easterly at the same station, and 2 were recaptured at the nearshore mainland
station (Sta. 2) 4 and 5 days later. One char tagged at Station 1 in 1984 was
recaptured in 1985 at Station 2. The two stations are only 0.3 km apart.

Daily catch-per-unit-effort (CPUE) of Arctic char was highly variable over the
sampling period. The mean CPUE for 3 day time periods at Station 4 was taken
and plotted (Fig. 3). In general it appears that the peak movement occurred
in early July and after July 30. The earlier peak was dominated by adult char
with 92% of the catch being over 350 mm in length. The second peak was
strongly influenced by immmature char, especially first year smolts.
Forty-five percent of the catch during the second peak (July 30-Aug 1) were
350 mm in length or less. Twenty-two percent of the total were between 151
and 200 mm. Similar trends were also observed during the 1984 sampling at
Beaufort Lagoon.

A storm on July 27 from the northwest blew the Sta. 4 trap down sometime early
that day. It was not reset until the evening of July 29. Also, the Sta. 2
trap was not considered operating for a 33 hr. period for the same reason.
There was no apparent correlation between char CPUE and salinity or water
temperature.

The length of Arctic char captured in Beaufort Lagoon ranged from 68-817 mm
and exhibited a bi-modal distribution. Juvenile char between 151-200 mm in
length comprised approximately 19% of those captured and measured; adult
Arctic char between 400-500 mm comprised 30% (Fig. 4).

Fish ages determined from otoliths ranged from 2 to over 15 years. The
age-specific length, weight, condition and sex ratio is presented in Table 2.
Juvenile Arctic char in the length class 151-200 mm correspond to 3 year old
fish. Those char measuring between 401-500 mm correspond to year classes 6-9.
Although there were no 6 year old char aged in the 1985 sample, they were
included in this length group in 1984 (West and Wiswar 1985).

The largest annual increment in length, 149 mm, was between the ages 4 and 5.
This may not characterize the population as a whole as the sample size was low.
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Table 2. Age-specific length, weight, and condition for Arctic char, Beaufort
Age determined from otoliths.

Lagoon, Alaska, July and August 1985.

Condition
Fork Length (mm) Weight (g) Factor
Age n Mean Range S.D. Mean Range S.D. K
2 3 110.2  103-117 7.1 10.8 7.8-12.8 2.6 0.77
3 5 189 156-211 20.2 52,2 28.1-71.8 17.2 0.79
4 1 221 -— - 89.5 - - 0.83
5 3 370 366-373 3.6 354.6  343.5-373.6 16,7 0.70
6 - e e e e ——— - —— —— ————
7 3 475.3  469-481 6.0 706.3 563-854 145.5 0.66
8 1 506 - - 1163 - -— 0.90
9 2 498 458-538 56.6 1049 880-1218 239.0 0.85
10 4 396.3  567-622 24.6 1882 1628-2238 294,7 0.88
11 3 578 549-610 30.6 1672.7 1318-2063 373, 0.86
12 - —— ——= - —-— -— -—- -
13 - -— - - - - - ———-
14 - - -—= - - - - —-——
15 1 817 - - 4820 - -— 0.88
26
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The dominant length groups and corresponding age classes were similar in
Beaufort Lagoon in 1984 and 1985. 1In other studies across the Beaufort Sea
coastline (Yoshihara 1973, Griffiths et al. 1975, Griffiths et al. 1977) the
dominant length classes were also in the 400-500 mm range; however, in Simpson
Lagoon, Craig and Haldorson (1981) found Arctic char over 500 mm to dominate
the gill net captures of adult char. The overall age—-specific lengths of char
from Beaufort Lagoon fall within the range reported for ANWR coastal lagoons
(Roguski and Komarek 1972), the Sagavanirktok River delta (Yoshihara 1972),
Nunaluk Lagoon, Y.T. (Griffiths et al. 1975) and Simpson Lagoon (Craig and
Haldorson 1981) (Fig. 5).

Arctic cisco

Ninety percent of the Arctic cisco captured by fyke net in Beaufort Lagoon
were from the 1inside barrier island station (Sta. 4). The east facing trap
captured 70% of the total and the west facing trap collected 20% indicating
primarily a westerly movement in that area of the lagoon. Although the catch
from Station 2 was low by comparison, 95% of the juvenile Arctic cisco (n=18)
were collected here. 1In 1984, the fyke net results where comparable with this
years results (West and Wiswar 1985). Station 4 accounted for 85% of the
Arctic cisco with the east facing trap capturing about 80% of the total.

At the mid-lagoon gill net station (Sta. 3) 26 Arctic cisco were taken during
a 167.5 hour effort (mean CPUE=0.15). The mid-lagoon station was fished from
July 22-29, 1985. The catch results from the gill net station at mid-lagoon
were higher in July 1984 with a mean CPUE of 0.70 Arctic cisco per hour
between July 25 and 27.

A total of 320 Arctic cisco were tagged in Beaufort Lagoon in 1985. No
recaptures were made within the lagoon. One recapture was reported from the
lower reaches of the Colville River in mid-October 1985 (Larry Moulton, pers.
comm. 1985),

Daily CPUE of Arctic cisco was variable. Using the data from Station 4 fyke
net, peak movements appeared to be between early and mid-July (Fig. 6).
Similar to the data shown for Arctic char at the east trap of Sta. 4, a second
peak occurred after July 30. 1In 1984, the highest CPUE for Arctic cisco at
this site occurred on July 28,

At the nearshore mainland station (Sta. 2), Arctic cisco were captured moving
in a westerly direction on only 2 (6%) of the 32 days the trap was fishing and
moving in an easterly direction on 10 days (31%).

The length of Arctic cisco captured in Beaufort Lagoon ranged from 90-493 mm.
Seventy~two percent of the Arctic cisco measured (n=378) were in the 351-400
mm size class (Fig. 7). Juvenile cisco, those less than 170 mm, comprised
only 5% of the sample. Arctic cisco from 170 to 325 mm were not caught.

Arctic cisco ages, determined from otoliths (n=52), ranged from 7 to 13 years
and correspond to fork length measurements from 345 to 430 mm. Age-specific
length data are presented in Table 3. The ages corresponding to the
predominant length classes are 8, 9 and 10 (Fig. 7). Within these age

classes, females comprised about 47% of the sample. Age estimates derived

10
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Figure 6. Catch rate of Arctic cisco at the inside barrier island fyke net
station (Sta. 4), Beaufort Lagoon, Alaska, July and August 1985.
CPUE = average number of Arctic cisco caught per hour. East facing
trap captures fish moving in a westerly direction, and vis-a-vis.

from otoliths were compared with age estimates from scales. Otolith age
estimates were an average of 1.7 years older than those estimates from scales
(Corley 1985). Arctic cisco age information presented by West and Wiswar
(1985) are based on scale readings. Otoliths from these samples (n=84) were
later read and the results also demonstrated an average 1.7 year higher age
estimate with otoliths compared to scales (Table 4).

The largest annual increment in length, 21.9 mm, was between ages 7 and 8.
The growth increment between ages 9 and 10 showed a decrease rather than an
increase probably because of slow growth and an inadequate sample size.

The predominant length group for Arctic cisco captured during 1984 ranged from
351-400 mm. These fish corresponded to age classes 7, 8 and 9 years.

Arctic cisco from Beaufort Lagoon collected in 1984 and 1985 were longer than
those captured in Simpson Lagoon and the Colville River delta (Craig and
Haldorson 1981), between Harrison Bay and Brownlow Point (Bendock 1979) and
those from the Sagavanirktok River delta (Griffiths et al. 1983). For age
classes 7 through 10, Beaufort Lagoon Arctic cisco were 14-32 mm longer than
those from Simpson Lagoon in 1977 (Fig. 8).

11
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Figure 7. Length frequencies of 378 Arctic cisco captured in Beaufort lLagoon,
Alaska, July and August 1985.

Fourhorn sculpin

Eighty percent of the fourhorn sculpin captured in Beaufort Lagoon were from
the nearshore mainland station (Sta. 2). Differences between the counts of
westerly and easterly moving sculpins were not as pronounced as those for
anadromous species. Sculpins moving in a westerly direction at Station 2
accounted for about 50% of the total catch and those moving easterly 30%. At
Station 4 the differences between westerly and easterly movements were slight,
9 and 11%, respectively. The catch from the mid-lagoon gill net station was
only 4 sculpin. In 1984, Station 2 accounted for 67% of the sculpin caught by
fyke net (West and Wiswar 1985).

The CPUE for fourhorn sculpin at Station 2 was variable on a day-to-day
basis. The CPUE for approximate 3 day periods is shown in Figure 9. A period
of peak movement was evident in early July, a second occurred after July 28,
and a third peak was recorded around August 8 and 9. At Station 4, catch

rates were low and fairly even up to about August 5 where an increase was seen
followed by a decline.
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Figure 8. Comparison of age-specific length for Arctic cisco, Alaskan
Beaufort Sea coast, 1 = Craig and Haldorson 1981,

The length of fourhorn sculpin observed in Beaufort Lagoon ranged from 16-285
mn. For those fish captured by fyke nets the range was 38-285 mm. By this
capture method the dominant length group was 51-75 mm (Fig. 10). On July 24,
1985 young-of-the-year fourhorn sculpin measuring 16-19 mm were observed over
a sandy substrate near Station 4.

Sculpin ages estimated from otoliths ranged from 3 to 8 years (Table 5).
Lengths from those sculpins aged ranged from 118-267 mm. For those fish age 4
and over, females comprised about 65%X. The female ratio of the older sculpins
was also high in the 1984 sample.

From the age-specific length data collected in 1984 (West and Wiswar 1985) the
51-75 mm length group, dominating the 1985 catch, was probably comprised of
fish primarily 1 and 2 years old. The largest annual growth increment
observed for sculpins in 1985 was between ages 4 and 5. Fourhorn sculpin from
Beaufort Lagoon in 1985 averaged about 20 mm longer than those from the same
age classes in Simpson Lagoon, 1977 (Craig and Haldorson 1981), 35 mm longer
than those from Kaktovik, Alaska (Griffith et al. 1977) and almost 80 mm
longer than those from Nunaluk Lagoon, Yukon Territory (Griffith et al. 1975)
(Fig. 11).
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Figure 9. Catch rate of fourhorn sculpin at the nearshore mainland station
(Sta. 2) Beaufort Lagoon, Alaska, July and August 1985. CPUE =
average number of fourhorn sculpin caught per hour.
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Table 5.

Age-specific length and weight information for fourhorn sculpin,

Beaufort Lagoon, Alaska, July and August 1985.

from otoliths,

Ages determined

Fork Length (mm Weight (g)

Age n Mean Range S.D. Mean Range S.D.
3 4 139.6 118-155 14.2 23.1 13.8-39.9 12.4
4 8 185.6 163-207 13.6 61.2 34.5-91.8 17.4
5 3 210.7 208-213 2,5 95.5 91.2-99.8 4.3
6 3 226.7 224-231 3.8 119.7 100.8-139.5 19.4
7 6 249.3 242-264 8.5 165.3 147.5-181.6 12,2
8 1 267.0 - - 168.0 - -
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Figure 11. Comparison of age-specific length of fourhorn sculpins, Beaufort
Sea coast. 1 = Craig and Haldorson 1981. 2 = Griffiths et ail.

1975.
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Water temperature and salinity

Temperature and salinity measurements from Beaufort Lagoon are presented in
Table 6 for the period July 21 to August 9, 1985. Salinity was fairly
constant from July 21-26 (range 4.0 - 4.9 ©/00), both in and outside the
barrier island, Stations 4 and 5, respectively (Fig. 2). After a period of
strong winds from the northwest on July 26-27 salinity increased and became
more variable. Overall, salinity ranged from a low of 4 ©/oo at Station 4
on July 25 to a high of 15.7 ©9/oo at Station 5 on July 29. The lowest
temperature recorded was 2.09C outside the barrier island (Sta. 5) on August
5. The highest water temperature recorded was 9°C inside the barrier island
(Sta. 4) on July 2 and August 9. The mean temperature at Stations 4 and 5
between July 21 and August 9 was 7.2 and 4.2°C, respectively. Corresponding
mean salinities were 6.5 and 7.5% oo.

Table 6. Water temperature and salinity, Beaufort Lagoon, Alaska,
July 21-August 9, 1985.

Sampling Temperature (OC) Salinity (°/oo0)

Date Sta. 3 Sta. 4 Sta. 5 Sta. 3 Sta. 4 Sta. 5
7/21/85 - 5.0 4.5 - 4.5 4.6
7/22 - 8.0 5.0 - 4.2 4.6
7/23 - 8.0 4.5 - 4.1 4.3
7/24 8.5 8.0 4.5 4.1 4.0 4.3
7/25 8.5 8.0 4.5 4.1 4.1 4.5
7/26 7.0 8.2 3.0 7.4 4.3 4.9
7/27 9.0 5.0 4.0 6.2 8.9 11.1
7/28 7.0 9.0 3.0 10.0 5.1 15.7
7/29 - 7.0 6.0 - 9.7 11.3
7/30 - 8.4 5.0 - 6.3 10.6
7/31 8.0 3.0 - 7.0 6.5
8/1 - 8.5 4.0 - 6.2 7.0
8/2 - 8.5 4.0 - 6.4 7.1
8/3 - - - - 6.9 6.5
8/4 - 4.5 4.0 - 8.2 8.2
8/5 - 4.5 2.0 - 7.5 7.0
8/6 - 5.5 3.0 - 8.4 6.8
8/7 - 6.5 4.5 - 8.0 7.7
8/8 - 7.0 5.0 - 7.9 8.2
8/9 - 9.0 8.0 - 9.0 9.0

18



CONCLUSION

Arctic char and Arctic cisco were captured primarily along the lagoon side of
the barrier island of Beaufort Lagoon in 1984 and 1985. The utilization of
this habitat type by these species has also been reported in Simpson Lagoon
(Craig and Haldorson 1981).

Utilization of the mid-lagoon by Arctic char is considered to be low based on
captures at Station 3. A comparison of CPUE for this station with the inside
barrier island or nearshore mainland is difficult due to different capture
techniques (variable mesh gill net vs. fyke net); however, a comparison with
Station 1 in 1984 (a gill net 1located near the mainland shoreline)
demonstrates a higher CPUE at that station. Overall, only 2 char were caught
in 1984 and 1985 with a combined effort of 301.5 hours fishing at the
mid-lagoon (Sta. 3) sample site. Arctic cisco showed higher use of the
mid-lagoon area than Arctic char for both years based on CPUE of glll net
captures. Arctic cisco showed a preference towards the mid-lagoon over the
nearshore station (Sta. 1) in July 1984. 1In 1984, CPUE for Arctic cisco was
higher at all stations in July than in August.

The small number of tagged Arctic char recaptured at Beaufort Lagoon makes
conclusions about their movement speculative. Two char recaptured at Beaufort
Lagoon in 1985 were originally tagged near the Sagavanirktok River delta in
1983. These fish may be from that river system, or could have been Canning
River or Hulahula River fish. Tagged Arctic char from the Canning and
Huluhula Rivers have been recovered form the Prudhoe Bay area. As no Arctic
char tagged in the Canning River [554 Arctic char tagged in summer 1981 and
1982 (Smith and Glesne 1983)] have been recaptured east of that drainage it
appears more likely that these were Hulahula River char. Based on
recaptures in Beaufort Lagoon and tag returns from the subsistence fishery at
Barter Island it is suspected that Arctic char utilizing Beaufort Lagoon are
comprised primarily of char from the Hulahula River and rivers east of the
lagoon.

The high incidence of Arctic char captured in the east facing trap of the fyke
net stationed at the lagoon side of the barrier island (Sta. 4) indicates a
strong westerly movement. Many of the fish may exit the lagoon between the
west end of the island and Angun Point. Two char tagged on the same day at
the same station at Beaufort Lagoon were recaptured at Bernard Spit off Barter
Island a day apart suggesting that some schooling may occure. Arctic char
moving in small schools of 10-20 fish have been reported by Griffiths et al.
(1975) off Nunaluk Spit, Y.T.

Arctic char movements within the lagoon may consist of a counter-clockwise
pattern close to the barrier island shoreline. The fish captured moving in a
westerly direction at Station 4 inside the barrier island were the fish that
comprised the greater number of recaptures. Most of these recaptures (62%)
occurred at this same station (Sta. 4) ome to 33 days later (X = 10.3 days)
and 29% were recaptured at this station while moving east. Most recaptures at
Station 4 West occurred within 2 days of initial capture. This may indicate
that char once reaching the west end of the lagoon start moving east with
little time milling at any one site. The furthest easterly movement may
include a great distance along the barrier islands, or Arctic char may spend
more time milling at the east end of the lagoon before continuing west again.
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Arctic cisco appear to be widely dispersed within the 1lagoon, utilizing
mid-lagoon areas as well as the nearshore areas; whereas, Arctic char were
found to be concentrated in areas close to the barrier island or mainland
shores. The period of peak movement through Beaufort Lagoon for Arctic cisco
occured during the month of July. These Arctic cisco are probably stocks from
the Mackenzie River, N.W.T. (Gallaway et al. 1983). The occurrence of larger
size classes of Arctic cisco along the ANWR coastline (Roguski and Komarek
1972; West and Wiswar 1985; and this report) compared to the western Beaufort
Sea may indicate that there is some stock separation during the summer along
the coast and possibly these stocks overwinter in different locations as
well. Of the 52 adult Arctic cisco examined in Beaufort Lagoon in 1985, none
were golng to spawn in the upcoming fall.

No tagged Arctic cisco were recaptured within the lagoon or reported by the
subsistence fishery at Barter Island; however, ome cisco was recaptured in the
Colville River delta. There is still a large gap in the existing information
on Arctic cisco distribution between Beaufort Lagoon and Prudhoe Bay. Even
with the extensive sampling effort in Prudoe Bay since the early 1980's, the
larger size cisco have not been reported there with the frequency they have
along the ANWR coastline. Distribution throughout the year of all age classes
of the potentially different Arctic cisco stocks should receive a high
priority for future regional fisherles studies.
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